Iron lactate-induced osteomalacia in association with osteoblast dynamics.
Osteomalacia was induced in rats fed a diet containing 50,000 ppm (5%) iron lactate for 13 weeks. The histopathology and histomorphometrical dynamics of osteoblasts under this condition were examined. Bone histomorphometry of the proximal tibial metaphysis revealed that the osteoblast surface, osteoid volume, osteoid surface and labeled surface ratio, which are the parameters of bone formation had increased. The blood chemistry revealed the greatest elevation in the osteocalcin level; however, the parathyroid hormone (PTH) secretion and inorganic phosphorus level were very low. From the serum biochemical, histopathological and histomorphometrical findings, the bone lesion in iron lactate-overloaded rats was considered to be similar to low turnover osteomalacia showing decreased trabeculae in secondary spongiosa and increased lamellar osteoid. Furthermore, an iron-positive reaction was detected at the interface between osteoid and mineralized bone. In the bone lesions induced by chronic iron overload, osteoblast recruitment exceeded that of mineralization or, alternatively, the iron within osteoblasts along the trabecular bone suppressed the remodeling and led to an increase in osteoid thickness.